Thirteen species of insectivore mammals, among them the new taxon Sorex bifidus n. sp.and twelve others are described from one of the few middle Early Pleistocene localities of Poland, Żabia Cave. 
INTRODUCTION
Żabia (Frog) Cave (50 o 35'N and 19 o 31'E) is situated in the Częstochowa Upland in southern Poland. This extensive limestone area with numerous rock-shelters and caves is developed in Upper Jurassic limestone of Oxfordian age. Geological studies of the Żabia Cave deposits showed that they were formed in several sedimentation cycles in the Early Pleistocene, and the character of the sediments indicated several climatic cycles during their deposition (Bosák et al., 1982 , Nadachowski et al., 2011 .
Żabia Cave lies at an altitude of 406.3 m a.s.l. The length of its known passages is over 60 m, and the depth is about 18.5 m (about 12 m near the entrance shaft). It owes its name to the dead bodies of recent frogs and toads often found at its bottom.
The cave has been known since 1944, but only in 1979 previously inaccessible chambers filled by karst deposits with bone remains were found. Since 1980 Żabia Cave has been systematically explored by the Department of Palaeozoology and Institute of Geological Sciences of the University of Wrocław. Twenty-one layers were distinguished and most of them contained bone remains. The animal remains include slugs, amphibians (toads and frogs), reptiles (lizards and snakes), few birds, and mammals including insectivores, bats, lagomorphs, rodents, carnivores, cervids and bovids. A detailed description of cave morphology and cave deposits can be found in Stefaniak et al., 2009 ; the profile of the sediments in Bosák et al., 1982 and Ivanov, 1997 ; the first faunal list in Bosák et al., 1982 and more detailed information on fauna in Stefaniak et al., 2009 and Nadachowski et al., 2011 .
METHODS
Measurements of specimens were taken according to De Jong (1988) for Erinaceidae, and according to Hutchison (1974) and Reumer (1984) for Talpidae and Soricidae, respectively. Homologous elements (e.g., right first lower molar m1 or right humerus) were used to represent the minimum number of individuals (MNI). Soricidae teeth I1 and i1 were measured along their buccal sides; all others were measured on their occlusal surfaces. Abbreviations: NS = number of specimens, L = maximum length, W = maximum width, H = maximum height and DW = width of humerus diaphysis.The specimens described are housed in the collections of the Department of Palaeozoology, Wrocław University and the Institute of Paleobiology of the Polish Academy of Sciences, Warszawa.
SYSTEMATIC PALAEONTOLOGY
Class MAMMALIA Linnaeus, 1758 Superorder INSECTIVORA sensu Novacek, 1986 Order ERINACEOMORPHA Gregory, 1910 Family ERINACEIDAE Fischer von Waldheim, 1814 Subfamily ERINACEINAE Fischer von Waldheim, 1814 Genus ERINACEUS Linnaeus, 1758 Erinaceus sp. Material. Table 1 . Description. The size and morphology of hedgehog remains from Żabia Cave are comparable with those of the recent European hedgehogs, Erinaceus europaeus Linnaeus, 1758 and Erinaceus roumanicus Barrett-Hamilton, 1900 . Descriptions are given by Holz and Niethammer (1990) in Handbuch der Säugetiere Europas. Measurements. Tables 2, 3 and 4. Systematic position. The characters and size of remains described above indicate that they represent a fairly large hedgehog of the genus Erinaceus Linnaeus, 1758. As mentioned above it does not differ much in morphology from European Erinaceus roumanicus and E. europaeus living today in Poland. The first species inhabits most of Poland east of the Odra River, and the second species is present to the west of this river. Differences in their dentition are visible only in the morphology of the third upper incisor (I3), which has two roots, whereas I3 of E. roumanicus and E. europaeus are single-rooted. However, in Żabia Cave the one and only preserved mandible with an angular process shows similarity to the mandible of E. europaeus. In both forms the horizontal crest of the angular process divides its lingual surface into upper and lower parts and both parts (surfaces) are concave. In E. roumanicus the horizontal crest is situated in the upper border of the lingual surface of the angular process and this only surface is flat (Wolff, 1976) . The hedgehog teeth from Żabia Cave are not very large. Most tooth dimensions (Tables 2 and 3) do not exceed the average dimensions of E. roumanicus and E. europaeus teeth collected in Poland as well as in other parts of their distributions (Holz and Niethammer, 1990) . However the hedgehog from Żabia Cave was larger than Erinaceus samsonowiczi Sulimski, 1959 described from the Early Pliocene (MN15) locality of Węże 1 in Poland, Erinaceus lechei described by Kormos (1934) from Beremend in Hungary, a locality dated to the Early Pleistocene, and Erinaceus ostramosi described by Jánossy (1972) from the Early Pleistocene of Osztramos 8, also in Hungary. In addition teeth of E. samsonowiczi differ from the teeth of recent European hedgehogs as well as from the FIGURE 1. Erinaceus sp. from Żabia Cave (1-3). Left I3 (1-buccal view); angular process (2 -lingual view), layer 15, ZPALUWr/JZ/II/Esp., Nos. 36 and 1 respectively. Recent Erinaceus roumanicus Barrett-Hamilton, 1900 from Poland; angular process (3 -lingual view) , M/4909. Talpa minor from Żabia Cave (4-7). Left humerus (4), left M1 (5), right M2 (6), right M3 (7) in occlusal view, layer 15, ZPALUWr/JZ/II/Tm, Nos. 6, 10, 46, 57 respectively. Talpa europaea from Żabia Cave (8-11). Right humerus (8), left M1 (9), right M2 (10), right M3 (11) in occlusal view, layer 15, ZPALUWr/JZ/ II/Te, No. 15, 1, 10,18, respectively.
Żabia Cave hedgehog by robust cingula especially on the lingual side of M3 and strongly reduced trigonids of m3; teeth of E. lechei differ by a strong reduction of the paraconids of p4 and m3, and teeth of E. ostramosi by small lower molars m1 and m2 especially in proportion to p4 which is more elongated than in all other Erinaceus species.
Large species of fossil European hedgehogs are represented by Erinaceus praeglacialis described by Brunner (1933) from the Early Pleistocene locality of Windloch (Germany) and Erinaceus davidi Jammot, 1973 from the Middle Pleistocene of La Fage in France. According to Brunner (1933) , E. praeglacialis is characterized by slightly larger size than the Recent E. europaeus, elongated metastyles of P4 and M2, and a special morphology and position of the upper P3. With more numerous material from Hundsheim (Middle Pleistocene, Austria), Rabeder (1972) called into question its large dimensions and wrote that only (Table 4) . A comparison (Table 4) of M3 measurements of different Erinaceus species shows that the tooth of E. praeglacialis was very large. Unfortunately it was represented only by one specimen. Moreover, Jánossy (1972) did not give the M3 dimensions of E. ostramosi and this tooth is unknown in all other species, i.e., in E. lechei, E. davidi and especially in E. praeglacialis from its type locality (Brunner, 1933) . According to Jammot (1973) the teeth of E. davidi are also similar to the teeth of recent European hedgehogs but are the largest of all fossil and Recent species living in this territory. Its M3 could have been equal to or larger than the M3 of E. praeglacialis.
Unfortunately, all fossil species of the genus Erinaceus from Europe were described on the grounds of rather limited material and therefore inter-individual and geographical variation as well as their validity are not well established. In this situation it is difficult to say how many species of the genus Erinaceus have lived in the past in Europe.
As seen above, a comparison of Erinaceus remains from Żabia Cave with other species of this genus could not unambiguously affiliate the material to any of these species. According to the mor-TABLE 3. Dimensions (in mm) of the mandible and lower teeth of Erinaceus species of body size similar to specimens from Żabia Cave. phology of its angular process, these specimens could belong to E. europaeus or its ancestor which in the Early Pleistocene was probably smaller. It could have increased in size with geological age and the roots of its I3 could have united and become single-rooted as in Recent E. europaeus. On the other hand, the remains from Żabia Cave can also represent a new species. The material is, however, too fragmentary (mostly isolated teeth) to describe another species.
In general, because hedgehogs are comparatively large mammals and are well protected by their spines when attacked by predators, they are rare in fossil material especially from owl-pellets. This is why in most cases their remains from the Pliocene and Pleistocene localities (also in Poland) are not specifically identified. The remains from Żabia Cave are also tentatively identified as Erinaceus sp.
Order SORICOMORPHA Gregory, 1910 Family TALPIDAE Fischer von Waldheim, 1814 Subfamily TALPINAE Fischer von Waldheim, 1814 Tribe TALPINI Fischer von Waldheim, 1814
Genus TALPA Linnaeus, 1758 Talpa minor Freudenberg, 1914 Figure 1. 4-7
Material. Kormos, (1930a) described from the Early Pleistocene of Somlyóberg near Püspökfürdö (today Betfia 2) in Romania and the Pliocene Talpa csarnotana described by Kretzoi (1959) 15, Hungary) were considered as junior synonyms of T. minor, at first by Kretzoi (1938) and then by van Cleef-Roders and van den Hoek Ostende (2001) . Talpa neagui Rădulescu and Samson, 1989 described from Bereşti (MN14) and also found in Măluşteni (MN15a) (Romania) is known only from its humeri. According to the authors they are characterized by a wide diaphysis (DW = 3.00-3.50mm, n=10), wider than the diaphysis in T. minor. The authors are of the opinion that specimens cited as T. minor from the Early Pliocene Polish localities of Podlesice (MN14, Kowalski, 1956; DW = 3.20-3.50mm, n=4) and from Węże 1 [MN15, Sulimski, 1959 Sulimski, , 1962 DW = 3.10-3.50mm, n=? (1959) and 2. 40-2.60mm, n=6 (1962) ] most probably belong to T. neagui. It seems, however, that the lack of dentition and a single character (width of the diaphysis) do not meet the requirements for a new species description especially since the size of the diaphysis of T. neagui overlaps the size of the diaphysis in T. minor and Talpa fossilis/T. europaea. Besides, so far the species was found only in two Pliocene localities of Romania and its presence among the Pleistocene remains of Żabia Cave is unlikely.
The presence of the recent Talpa caeca Savi, 1822 in the fossil material of Żabia Cave is also improbable. According to some authors (Kurtén, 1968 , Robert, 1983 Cabrera, 1907 and Talpa stankovici Martino and Martino, 1931) , endemics of Mediterranean peninsulas, is even more improbable. Rabeder (1972) suggested that all small moles described from the Pliocene and Pleistocene belong to one species which, according to priority, should be T. minor. If this is true, then T. minor appeared in Europe during the beginning of the Early Pliocene. It was very common and it has been excavated from almost all European countries (Rzebik-Kowalska, 2009 ). In Poland it was present practically in all fossil localities of the Pliocene and Pleistocene and it survived to the Holocene (Krucza Skała Rock Schelter, Poland, Rzebik-Kowalska, 2006 . Linnaeus, 1758 Figure 1. 8-11
Talpa europaea
Material. (Kretzoi, 1938 , Heller, 1958 , von Koenigswald, 1970 , Rabeder, 1972 are of the opinion that T. fossilis and Talpa praeglacialis Kormos, (1930) , described from the same locality and based on the same material as well as recent T. europaea, are similar in size and morphology and should be considered as a single species.
On the other hand, Robert (1983) proposed to retain the name T. fossilis as a chronospecies. He argued that geologically older specimens of Talpa similar to T. europaea were smaller and had twocusped mesostyles in their upper molars. During the Pleistocene they increased in size and their two-cusped mesostyles gradually became monocuspulate as in the recent T. europaea. Van Cleef-Roders and van den Hoek Ostende (2001) disagreed with this evolutionary trend. They concluded that Robert (1983) had based tooth identification on Crochet and Michaux (1981) but did not confirm this by examining humeri and therefore these teeth could belong to T. caeca. The latter species is similar in size and the mesostyle of its upper molars is divided.
Moles from Żabia Cave are not smaller than recent T. europaea measured by van Cleef-Roders and van den Hoek Ostende (2001). However they have two-cusped mesostyles in upper M2 and M3. This character does not seem very stable because double-cusped mesostyles also occur in teeth of recent T. europaea collected in Poland. Moreover, the presence of T. caeca in Poland is unlikely.
T. europaea lives today throughout all of temperate Europe including Great Britain to the Ob and Irtysh rivers in Asia. The oldest record is known from the French locality Montoussé 5, dated to the Early Pleistocene (former MN17, Clot et al., 1976) . On the other hand the oldest remains of T. fossilis come from the Late Miocene (MN13) locality Maramena in Greece (Doukas et al., 1995) and the youngest are cited from the Middle Pleistocene localities of several European countries. The decision as to which name (T. fossilis or T. europaea) is used in a particular locality seems completely arbitrary. Until a revision of the systematics of the two forms (T. fossilis or T. europaea) is completed, the larger mole from Żabia Cave is tentatively identified as T. europaea.
Family SORICIDAE Fischer von Waldheim, 1814
Subfamily ALLOSORICINAE Fejfar, 1966 Genus PAENELIMNOECUS Baudelot, 1972 Paenelimnoecus pannonicus (Kormos, 1934) Figure 2. 1-2
Material. Right fragment of mandible with m2 (slightly damaged) and coronoid and condyloid processes. Minimum number of individuals = 1. Layer 21 (Warsaw -No. ZPAL M. 12/4). Description. The m2 is devoid of the entoconid and the entoconid crest. Instead, the entostylid takes the shape of a cusp. The buccal re-entrant valley opens at some distance above the buccal cingulum. This cingulum is wide. The horizontal ramus of the mandible is small and slender. The mental foramen is situated below the posterior alveolus of m1. The coronoid process is high and narrow. The coronoid spicule is large and placed nearly halfway between the tip of the coronoid process and the upper sigmoid notch. The condyloid process is massive. Its upper facet is triangular in shape, the lower facet is wide and slightly concave. The interarticular area is also wide. A description of detailed morphology and synonymy of this form can be found in Reumer (1984) . Measurements. The m2 -L = 1.03 mm, W = 0.57* mm (* -slightly damaged), H of mandible below m2 = 0.89 mm, H of ascending ramus = 2. 68 mm, W of coronoid process = 0.48 mm, H of condyloid process = 1.24 mm, W of interarticular area = 0.38 mm. Systematic position and distribution. The very small size, the m2 devoid of entoconid and entoconid crest and the triangular upper facet of the condylar process show that this mandibular fragment is from the genus Paenelimnoecus Baudelot, 1972 and its only Pliocene species Paenelimnoecus pannonicus (Kormos, 1934) . The presence of P. pannonicus in the Early Pleistocene locality must be treated with caution because in Europe as well as in Asia representatives of the genus Paenelimnoecus probably did not survive the Pliocene/ Pleistocene boundary (?MN16/MN17). In Poland found in Reumer (1984) and Rzebik-Kowalska (1991) . Measurements. Tables 14 and 15 . Systematic position and distribution. The very small size and morphology assign the specimens from Żabia Cave to the Recent species Sorex minutus. They do not differ from S. minutus living today in Poland. The taxonomy of the small fossil Sorex species similar to S. minutus (Sorex subminutus Sulimski, 1962 , Sorex praeminutus Heller, 1963 , Sorex biharicus Terzea, 1970 ) was discussed by Rzebik-Kowalska (1991 , 2000a and does not need reiteration. Today S. minutus inhabits a large area from northern Spain in Europe to Baikal Lake in Asia. It is the oldest specifically identified Sorex in Europe. Its oldest remains were found in the Early Pliocene (MN14, MN15) localities of Poland and other European countries. The Late Pliocene and Pleistocene localities also yielded abundant remains of this small shrew. The species did not change much over the long period of its existence (Rzebik-Kowalska, 1998 ). Hinton, 1911 Figure 2. 4
Sorex runtonensis
Material. Table 16 . Description. The morphology and size of the specimens do not differ from the specimens described by Hinton (1911) and Harrison (1996) from the type locality as well as from other Sorex runtonensis described by Rzebik-Kowalska (1991 , 2000a from Poland. Measurements . Tables 17 and 18 . Osipova et al., (2006) it is very similar to the extant Siberian shrew Sorex tundrensis Merriam, 1900. However, a considerable spatial gap between the known ranges of Western Palearctic S. runtonensis and Eastern Palearctic S. tundrensis (boundary of its western range passes from the lower Pechora River in the north to the Western Ural Mountains and Perm Region to Kostanay Region in Kazakhstan in the south, Yudin, 1989) as well as its intraspecific variability (eight subspecies of S. tundrensis have been described from East Siberia, Yudin, 1989 ) precluded conspecific arrangement (Osipova et al., 2006) . However, the more recent discovery of fossil S. runtonensis by Agadzhanyan (2009) (Osipova et al., 2006) . Among the extinct species of this genus Sorex (Drepanosorex) praearaneus (Kormos, 1934) described from Villany 3 in Hungary, a locality dated to the Early Pleistocene (former MN17), is known from several dozen Pleistocene localities of Europe. Sorex subaraneus Heller, 1958 , described from the Middle Pleistocene of Erpfingen in Germany was also excavated in almost all European localities dated from the Early/Late Pliocene to the Late Pleistocene. Sorex macrognathus Jánossy, 1965 described from the Middle Pleistocene of Uppony 1 in Hungary was collected in Germany, Romania and Austria in localities of Middle to Late Pleistocene age. Sorex thaleri Jammot, 1989 , found first in France in the Late Pleistocene from La Baume de Gigny, was also excavated in Belgium and Poland in localities of the same age. Sorex hundsheimensis Rabeder, 1972 , S. doronichevi Zaitsev and Baryshnikov, 2002 , and Drepanosorex rupestris Zaisev and Baryshnikov, 2002 are only known from their type localities, the first from the Middle Pleistocene of Hundsheim in Austria, the latter two from the Late Pleistocene of Treugonaya Cave in Russia. In addition, its condyloid process is higher (the dimensions of the condyles of both species originating in Żabia Cave are excluded) and its interarticular area is of nearly the same width over its whole height [while in S. (D.) praearaneus condyle the interarticular area is narrow in its upper part and much broader in its lower part; in some specimens its width is equal to the length of the lower facet]. Its coronoid process is of the Sorex type (more or less narrow on the top and widening in the direction of the upper sigmoid notch, while in the Drepanosorex type it is more or less wide on the top and relatively narrow at the level of the upper sigmoid notch). It is therefore of nearly the same width over its whole height. The mental foramen of the new species is situated slightly more posteriorly.
S. bifidus n. sp. differs from S. subaraneus and from S. hundsheimensis by being visibly larger. Also Recent S. isodon is on average slightly smaller and above all the entoconid crests of its lower molars are in the form of cusps (not crests). This characteristic structure is unknown in other species.
In comparison with S. macrognathus, S. bifidus n. sp. has a high condyloid process [Condylus Index (Bx100/H, B -length of a lower facet, Hheight of the condyloid process) of 22 specimens = 58.3 -69. 4 and according to Rabeder (1992) in S. macrognathus it is over 80]. On the other hand S. thaleri has a larger p4 and a low and massive condyloid process with a long lower facet (its condylus index based on Obłazowa Cave specimens from Poland is also higher than in S. bifidus n. sp. and equals 85.14 -102.65, n=24).
From Recent S. araneus, more or less similar in size, S. bifidus n. sp. differs by having a higher condyloid processes [H of condyloid process = 1.65 -2.05 mm (n=39) and 2.15 -2.57 mm (n=24), respectively] that is different in shape; from S. raddei it differ by a low and wide condyloid process, low internal temporal fossa and anteriorly placed mental foramen. Fossil species described from the Caucasus, S. doronichevi and D. rupestris, are also different: the first has a short mandible and low condyloid process, the second is much larger. Its H of the ascending ramus equals 5.90 -6.60 mm (n=12) while in S. bifidus n. sp. this value amounts to only 4.50 -5.39 mm (n=95). Moreover D. rupestris has slightly bulbous teeth and a very large, bicuspulate a1. Description of holotype. The horizontal ramus of the mandible is wide and only slightly concave below the m1/m2 junction. The ascending ramus is massive; the coronoid process is also massive and Sorex-like. Its anterior edge is slightly concave and the rounded apex bends slightly towards the anterior. The coronoid spicule is pronounced and placed at about two-thirds of the height of the process. The external temporal fossa is deep and clearly delimited. It reaches below the upper sig- moid notch. The internal temporal fossa is high and triangular, shallow in its upper part. The external pterygoid fossa is shallow and a pterygoid boss is absent. The high condyloid process is placed backwards. Its upper facet is cylindrical, the lower is short, wide and slightly concave. The interarticular area is long and flat and nearly rectangular in shape. Two comparatively large and open mandibular foramina are placed below the posterior corner of the internal temporal fossa. The mental foramen is situated below the anterior root of m1. The lower molars are of typical Sorex shape. Talonids of both m1 and m2 are wider than trigonids; entoconid crests are rather high and entostylids are present. The oblique crests bear small mesoconids. Cingula are well developed. They are broader and more flat on the lingual sides. The m2 is long in comparison with m1 (it is shorter than m1 by only about 8 -17%). The m3 is not reduced. Its talonid is well developed, basined and provided with both a hypoconid and an entoconid. Cingula are present with the exception of the posterior cingulum. Description of the remaining specimens. The upper I1 is massive and bifid. Its buccal posterior margin is undulate, more convex in the upper than in the lower parts. The apex and large talon are placed at a sharp angle. The buccal cingulum runs along ½ of the lower posterior margin and then fades away. It is broad but not very protruding.
The P4 has a long buccal margin as its rather small parastyle is connected to the paracone by a high and long parastylar crest. The paracone is high and slender. The protocone and hypocone are well developed and separated by a wide valley. A broad cingulum surrounds the parastyle, the protocone/hypocone valley and the posterior margin of the tooth. The M1 has a well developed protocone. It is connected by ridges with both the paracone and metacone, but the protocone/metacone ridge (the metaloph) is not very high. As in P4 the hypocone and hypoconal flange are also well developed. A wide valley is present between the protocone and hypocone. There is a narrow cingulum on the lingual side and wider cingulum on the posterior side of the tooth. The M2 is similar, but smaller. The zygomatic process is short and, as seen from below, lies in the extension of the metastyle of M2.
The i1 is long and tricuspulate. A weak cingulum may be present along its upper buccal margin. The a1 is short, single-cusped. The cusp is situated in the middle of the tooth. Its postero-lingual basin is shallow. A wide and unprotruding cingulum is present on the buccal, lingual and posterior sides of the tooth. The p4 is two-cusped. Its postero-lingual basin is shallow but deeper than in a1. It is bordered posteriorly by a well-developed ridge. Its cingulum is similar to the cingulum in a1. Molars and mandibles do not differ from their equivalents in the holotype.
There are no differences in size and morphology between specimens from the two localitiesŻabia Cave (JZ) and Mokra Cave I, fauna 2 (MO1 wf2). Measurements. Tables 20 and 21 . Systematic position. The presence of a posterior emargination in P4 and upper molars M1 and M2, tricuspulate i1, lower molars m1 and m2 with entoconid crests, m3 unreduced and so on (Repenning, 1967) assign the specimens described above to the genus Sorex Linnaeus, 1758. On the other hand the composition of characters presented in the diagnosis indicates that they differ in size and morphology from all large Recent and fossil Sorex species described from the Pliocene and Pleistocene of Europe and western Asia.
The upper incisors, I1, of S. bifidus and S. (D.) praearaneus are similar in morphology but do not overlap in size and therefore also isolated teeth can be separated [in S. (D.) praearaneus L of I1 = 1.58 -2.02 mm, n=51 (Reumer, 1984 , RzebikKowalska, 1991 and in S. bifidus = L of I1 = 2.04 -2. 16 mm, n=8). Unfortunately, the dimensions of the first lower incisors, i1, of both species overlap and have been only tentatively assigned to particular species based on their size -smaller lower incisors to the generally smaller S. (D.) praearaneus and larger lower incisors to the larger S. bifidus. The isolated upper molars are also similar in both species and remain difficult to differentiate. Subgenus SOREX (DREPANOSOREX) Kretzoi, 1941 Sorex (Drepanosorex) praearaneus Kormos, 1934 Figure 3. 8-13
Material. Table 22 . Description. The original description of this species is in Kormos (1934) and a detailed description, systematic account, generic status and synonymy in Reumer (1984 Reumer ( , 1985 and Rzebik-Kowalka (1991) . In general, specimens from Żabia Cave do not differ in size and morphology from specimens from the type locality and from other European populations. Some characters which separate this species from the newly described S. bifidus are mentioned in the chapter comparing the two forms (Differential diagnosis). Measurements. Tables 20 and 21 .
Systematic position and distribution.
A fissident upper incisor I1, slightly bulbous teeth, yellow tooth pigmentation, as well as anteriorly placed mental foramen indicate that the remains belong to the subgenus Sorex (Drepanosorex) Kretzoi, 1941. Comparatively small size, only slightly exoedaenodont dentition and tricuspulate lower incisor i1 with bulbous cuspules designate the material as the oldest known and the most primitive species, Sorex (Drepanosorex) praearaneus Kormos, 1934. As mentioned above the species is known from several European countries (Rzebik-Kowalska, 1998 . Its oldest remains come from the Early Pleistocene (former MN17) of Villány Kalberg in Hungary (Kormos, 1934) but it has been cited as S. (D.) cf. praearaneus from the late Early Pliocene (MN15) from Ivanovce in Slovakia (Fejfar, 1966) . The youngest remains were found in the Late Pleistocene of Ukraine (Mezhzherin, 1972) . Kormos, 1930 Figure 4. 1
Material. The facial part of the skull with teeth -A2 and P4-M3 on the left side and A2 and M2 on the Kormos, 1930 (Kormos, 1930a and Sorex (Drepanosorex) savini Hinton, 1911 ini has a larger M2 which is square and similar to M1 (L M1/L M2 ratio equals almost 1) and its zygomatic process is visible in the extension of the M2 mezostyle and metastyle only. The presence of S. (D.) margaritodon in Poland is unexpected. So far the species was only known from the Early Pleistocene of Hungary and the Early and early Middle Pleistocene of Romania. It was never found on the opposite side of the Carpathians. It is a new element in the Polish fossil shrew fauna and Żabia Cave is the most northern locality across its range.
Tribe NEOMYINI Matschie, 1909 Genus ASORICULUS Kretzoi, 1959 Asoriculus gibberodon (Petényi, 1864) Figure 5 . 1-3
Material. Table 24 . Description. The i1 is short and bicuspulate. The first cusp situated close to the apex is hardly visible and its part between the apex and the main (second) cusp is shortened. A buccal cingulum is present. The upper facet of the condyle is narrow and cylindrical, the lower facet is strongly elongated lingually and separated from the lower sigmoid notch by a narrow groove. The interarticular area is narrow and of nearly the same width over its whole height. The mental foramen is situated underneath the talonid of m1 (between the buccal re-entrant valley and the hypoconid of m1). Measurements. Table 25 . Systematic position and distribution. Comparatively short i1 with shortened distal part and a narrow interarticular area of the condyle classify these specimens to the genus Asoriculus Kretzoi, 1959 and small size to Asoriculus gibberodon (Petényi, 1864) . The similar in size and morphology Asoriculus castellarini (Pasa, 1947 ) is most probably a synonym of A. gibberodon (Reumer, 1984) . On the other hand A. thenii (Malez and Rabeder, 1984) had a much larger i1. It was described from Croatia and never found outside of this country (Malez and Rabeder, 1984) . The same is true in the case of the large insular species Asoriculus burgioi described by Masini and Sarà (1998) from Sicily. The narrow interarticular area of the condyloid process is also characteristic of representatives of the genus Neomys Kaup, 1829 present in Pleistocene localities of Europe and in Żabia Cave. However the shape of the condyloid process and its interarticular area are different in Neomys species. The upper and lower facets lie closer to one another and the interarticular area is shorter and narrower in its central part than near its ends. The i1 is also different in Asoriculus species. It is comparatively shorter and especially its anterior part (between the apex and the main cusp) is shorter than in Neomys. The ratio of overall length of the i1 (A) to its anterior part (B) ranges between 2.72 -3.38 (n= 6), whereas in Neomys it does not exceed 2.5 (2.19 -2.43, n= 10 [calculated for Neomys fodiens (Pennant, 1771) and Neomys anomalus Cabrera, 1907, Poland, Recent] .
The oldest fossil remains of A. gibberodon were collected in the Late Miocene (MN13) locality Maramena in Greece (Doukas, 2005) . Throughout the Pliocene and the Early Pleistocene this species was widely distributed in Europe (from Spain to Bulgaria and Greece Rzebik-Kowalska, 2009) and it was also found in Pliocene localities of Asia Minor (Storch et al., 1998) . So far, in Poland the species is known from 7 localities dated to MN14 -MN17. Its presence in Żabia Cave is probably the youngest record in Poland and possibly elsewhere in Europe.
Genus NEOMYS Kaup, 1829
Neomys newtoni Hinton, 1911 Figure 5. 4-5
Material. Two fragments of mandibles, one with coronoid and condyloid processes and the second with the condyloid process, layer 17. Minimum number of individuals = 1 (Wrocław -No. ZPALUWr/JZ/II/Nn). Description. The coronoid process is narrow and its tip is rounded. The coronoid spicule is distinct, situated in 2/3 of the height of the coronoid process. The upper facet of the condyloid process is small, the lower is wide on the buccal side and narrow on the lingual side. The interarticular area is very narrow in the middle and it widens towards the upper and lower facets (see Asoriculus). The mental foramen is situated just in front of the buccal reentrant valley of m1. More details on the morphology of N. newtoni can be found in Hinton, 1911, and Rzebik-Kowalska, 1991 . Measurements. Table 26 . Systematic position and distribution. The morphology of the condyle described above indicates a representative of the tribe Neomyini and the genus Neomys Kaup, 1829. On the other hand the mandible fragments are similar to mandibles of the small Recent species, Neomys anomalus. However they differ by having two mandibular foramina and a straight (not buccaly recurvate) tip of the coronoid process. The size and morphology of these two specimens correspond almost exactly to the size and morphology of Neomys newtoni Hinton, 1911 described from West Runton in England (Hinton, 1911) . They differ from Neomys browni Hinton, 1911 described from the Late Pleistocene of Grays Thurrock, also in England, and only known from its type locality because, according to Hinton, the species is large and only slightly smaller than the Recent N. fodiens. The validity of Neomys intermedius Brunner, 1952 known from two localities in Germany dated to the Middle and Late Pleistocene, was questioned by Jammot (1977) because of the laconic diagnosis and the scarcity of the accessible material. Neomys hintoni Zaitsev and Baryshnikov, 2002 described from the Middle Pleistocene of Treugolnaya Cave in the Caucasus is similar in size, but differs by a deep depression situated in the buccal side of the ascending ramus between its upper and lower sigmoid notches. This depression is absent in the mandibles from Żabia Cave. The mandibles from Żabia Cave differ from the similarly sized mandibles of Asoriculus, also present in Żabia Cave, by several details mentioned on page 22.
N. newtoni is the oldest described species of this genus. In Europe it is known from many localities of several countries dated to the Early and Middle Pleistocene. So far in Poland it was col- (Agadzhanyan, 2009 , Rzebik-Kowalska, 1998 , 2000a , respectively. Its remains are always scarce in the fossil material.
Tribe BLARINELLINI Reumer, 1984 Genus PETENYIA Kormos, 1934 Petenyia hungarica Kormos, 1934 Figure 5. 6 Material. Table 27 . Description. Petenyia hungarica Kormos, 1934 is very well known from the Pliocene and Pleistocene of Europe. Its original description was given by Kormos (1934) for the typical population from Villány-Kalkberg (now Villány 3). A detailed description of its morphology was also given by Reumer (1984) , Rzebik-Kowalska (1989) and others, and differences between Pliocene and Early Pleistocene populations can be found e.g., in Rzebik-Kowalska (2000a) . Measurements. Tables 28 and 29 . Systematic position and distribution. The remains listed above clearly belong to the tribe Blarinellini and the genus Petenyia Kormos, 1934. Features including a nearly straight posterior emargination of upper P4, first and second molars M1 and M2 with very weakly separated hypocones (very often the protocone and hypocone are connected and they form a continuous endoloph), short and massive mandible with a large coronoid process and a protruding coronoid spicule dividing the external temporal fossa into two parts roughly equal in size, a massive condyloid process with very broad lower condylar facet and interarticular area, mental foramen situated below the posterior root of m1, lower molars having very high entoconid crests, the m3 with reduced talonid (to a single cusp) and dark red (almost black) pigmentation of teeth permit an unambiguous assignment to P. hungarica. The older European species of Petenyia, Perenyia dubia Bachmayer and Wilson, 1970 was smaller and it did not survive later than the early Early Pliocene. P. hungarica was very numerous and very common in European localities, almost as ubiquitous as Beremendia fissidens (Petényi, 1864) . It was collected from more than 50 localities from Spain to Poland and Bulgaria (Rzebik-Kowalska, 1998, 2009) . The remains of Petenyia were also very common in Asia (Rzebik-Kowalska, 2009 ).
Tribe BEREMENDIINI Reumer, 1984 Genus BEREMENDIA Kormos, 1934 Beremendia fissidens (Petényi, 1864) Figure 5 . 7
Material. and about equal in size while A3 and especially A4 are much smaller, an acuspulate i1, the coronoid process short and bent strongly forwards, the internal temporal fossa small and deep, the condyloid process massive with lower facet broad and placed far anteriorly in respect to the lower sigmoid notch, the interarticular area broad and somewhat excavated indicating that the remains belong to the genus Beremendia Kormos, 1934 , and their large size points to B. fissidens (Petényi, 1864) . So far two species of Beremendia are known in Europe: B. fissidens and Beremendia minor Rzebik-Kowalska, 1976 . B. fissidens was described in Hungary (Beremend 1, Early Pleistocene) and is also known from almost all European countries from Spain to England, Russia, Ukraine, Greece, Croatia and Italy. It was found in dozens of localities dated from the Early Pliocene (?MN14) to the boundary of the Early/Middle Pleistocene (Poland, Kozi Grzbiet, Q2//Q3) (van den Hoek Ostende et al., 2005 , Rzebik-Kowalska, 1998 . B. minor was described in Poland, in locality Rębielice Królewskie 1A (MN16) and is also known from Hungary (Osztramos 1, MN14 and Osztramos 7, MN16). It has not been found in Pleistocene localities. Both species also occur in Asia from Pliocene localities of western Siberia and Transbaikalia. Because B. minor is similar in morphology to B. fissidens but is smaller and was always found in localities with B. fissidens, Rofes and Cuenca-Bescós (2009) thought that the small specimens so far identified as B. minor are in reality the females of B. fissidens. However, as the authors noticed themselves, the differences in size between the sexes of Recent soricids are not striking. Moreover there are always very few specimens belonging to B. minor in comparison with the numerous (sometimes extremely numerous, see above) remains of B. fissidens whereas the number of males and females in a population is more or less similar and this should be reflected in materials originating from owl pellets. Furthermore B. minor was found only in Pliocene faunas while B. fissidens survived until the early Middle Pleistocene. It is likely that B. minor for some reason is rarely found in fossils, similarly to some other taxa, e.g. Paenelimnoecus species, Neomys species or Sorex minutissimus Zimmermann, 1780.
DISCUSSION
The remains of insectivore mammals present in Żabia Cave were very rich and their number as well as the number of individuals high (6708 and 1720, respectively). They were found in seven layers and represent 13 species belonging to two orders (Erinaceomorpha and Soricomorpha), three families (Erinaceidae, Talpidae and Soricidae) and eight genera. The most numerous were large forms, the shrew Beremendia fissidens (2112) and the mole Talpa europaea (1594). These two species also had the highest number of individuals but in the opposite order, T. europaea (451) and B. fissidens (303). The species composition, number of specimens and the minimum number of individuals in particular layers are presented in Table 33 .
The taxonomic diversity varied among layers but there are no important changes among them. The most numerous (11 species) and diverse assemblage (one hedgehog, two moles, eight shrews) was collected in layers 15 and 21 in which the quantity of remains was greater than in other layers. Layers 15 and 21 represent well-marked periods of cooling and increased humidity while layers 17-19 show a distinct warming of climate. In general, shrews (Soricidae) were more successful and diversified in warm and humid climates. The progressive climatic deterioration since the beginning of the Pleistocene resulted in the extinction or decreased ranges of numerous old Miocene and Pliocene Soricidae taxa. Many of them (e.g., species of Blarinoides Sulimski, 1959 , Sulimskia Reumer, 1984 , Deinsdorfia Heller, 1963 disappeared at the Villanyan/Q1 boundary and are absent from Żabia Cave deposits.
On the other hand the Recent Sorex, the most diverse genus of the Soricinae, has gradually adapted to a cooler climate and in the course of geological time has become more numerous and diversified. Being better adapted to deteriorating climatic conditions during the Pleistocene, it occupied the empty ecological niches left by extinct Pliocene forms. In Żabia Cave it was represented by five species and in younger Kozi Grzbiet (Poland), a locality dated to the Early/Middle Pleistocene (Q2/Q3), the number of species increased to seven (Rzebik-Kowalska, 2009 ). Of the Pliocene Sorex species only S. minutus survived to the Recent, all others appeared for the first time in Europe most probably with immigration waves from Asia during the Pleistocene.
In six Polish localities dated to the Zone Q1, 17 species of 11 genera have been found (Table  34) Kretzoi, 1938 and Neomys newtoni appeared as new species (Rzebik-Kowalska, 2009 ).
In more than 20 European localities described as belonging to Zone Q1 (e.g., in Betfia IX, X in Romania, Rzebik-Kowalska, 2000a , b, Hohensül-zen in Germany, Tobien 1980 , Osztramos 8 in Hungary, Reumer, 1984 , Podumci 1 in Croatia, Malez and Rabeder, 1984, Mas Rambault in France, Jammot, 1977 , Ilinka 2 in Russia, Agadzhanyan, 2009, Kolinany 3 in Slovakia, Horáček and Ložek, 1988 and others) one genus (Galemys Kaup, 1829) and 11 species more than in Poland were found. They include Talpa episcopalis Kormos, high. The case of Żabia is different. Most probably its deep entrance shaft (ca. 12 m) acted as a trap for animals (also moles) if they accidentally fell inside. Generally speaking, insectivore mammals do not appear to be very good indicators of the paleoenvironment. Moreover differences in the number of remains of particular forms belonging to disparate ecological groups may be connected with taphonomic factors (e.g., different predators responsible for accumulation of insectivore remains).
CONCLUSION
Some general conclusions can be drawn from the species composition of the assemblage in Żabia Cave. The four species of Sorex, indicators of a humid sylvan paleoenvironment; one species of Sorex (Sorex runtonensis) being probably a representative of an arid and relatively open biotope; the abundance of moles also connected with relatively humid conditions and more or less open area with soft soil; the presence of Erinaceus -an indicator of a mosaic landscape of forests, shrubs and open areas; the presence of Neomys newtoni -an indicator of open water bodies, show that a mosaic landscape -forests, open habitat patches and water bodies were present in the vicinity of the studied cave during its existence. The presence in Żabia Cave of opportunistic species (Petenyia hungarica and Beremendia fissidens) found throughout European Pliocene localities and representing forest and steppe environments as well as warmer and cooler climates does not alter these conclusions. The diversified mammal assemblage of Żabia Cave is unique for the reconstruction of the Early Pleistocene history of fauna in this part of Europe (Stefaniak et al., 2009 , Nadachowski et al., 2011 . 
